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Again, if we find ft case in which different bodies, each acted on, by a force, acquire in the same time the same changes of velocity, the forces must be proportional to the masses of the bodies. This, when the resistance of the air is removed, is the case of falling bodies; and from it we conclude that the weight of a body in any given locality, or the force with which the earth attracts it, is proportional to its mass; a most important physical truth, which will be treated of more carefully in the chapter' devoted to Properties of Matter.
225. It appears, lastly, from tin's law, that every theorem of Kinematics connected with acceleration has its counterpart in Kinetics. Thus, for instance {§ 38), we see that the force under which a particle describes any curve, may be resolved into two components, one in the tangent to the curve, the other towards the centre of curvaturej their magnitudes being the acceleration of momentum, and the pro* duct of the momentum and the angular velocity about the centre of curvature, respectively. In the case of uniform motion, the first of these vanishes, or the whole force is perpendicular to the direction of motion. When there is no force perpendicular to the direction of motion, there is no curvature, or the path is a straight line.
220. We have, by means of the first two laws, arrived at a dffinition and a measure of force; and have also found how to compound, and therefore also how to resolve, forces: and also how to investigate the motion of a single particle subjected to given forces. But more is required before we can completely understand the moro complex cases of motion, especially those in which we have mutual actions between or amongst two or more bodies; such as, for instance, attractions, or pressures, or translerrence of energy in any form, This is perfectly supplied by
227,     LEX III.   Actioni contrarian* semper d oegualetn ctsf rcactio* nem: sive torporum dtwrum actiones in sc inutitb sctnfcr essc dbjualts ct tn paries contraries dirigi.
To every action there is always an f,/italand contrary react tun: t)t\ the mutual actions </ tiny tiw bodies are tifways t'<jualand t*fj>osiieJ[y direftfd.
228.    If one body presses or draw.1? another,  it in pivssod or drawn by this other with an equal force in the opposite direction. If any one presses a stone with his finger, his finger is pressed with the same force in the opposite direction by the stone.    A hoir,e towing a boat an a canal is draggod backwards by a force equal to that which he impresses on the towing rope forwards,    By whatever amount, and in whatever direction, one body has- its motion changed by impact upon another, this other body has its motion changed by the saint: amount in the opposite direction; for at each instant during the impact the force between them was equal and opposite on the two.    When neither of the two bodies bus any rotation, whether before or after impact, the changes of velocity which they experience are inversely us their masses.
When one body attracts another from a distance, this other attracts it with an equal and opposite force. This law holds not only fur